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Description 

FIELD OF THE INVENTION 

The present invention relates to a pressure sensi- s 
tive assembly coupled to pressure measuring devices. 
In particular, the assembly receives and transmits ap- 
plied pressure from sanitary process media in sanitary 
beverage or food processes through a fluid constrained 
by suitable tubing between the isolator assembly and a io 
pressure transmitter. 

BACKGROUND OF THE INVENTION 

Known methods of sensing process media pressure is 
utilize a thin isolator diaphragm coupled to a transducer 
disposed within a pressure transmitter housing. Where 
process conditions require remote measurement of 
process media characteristics, remote seals or isolator 
assemblies include flexible isolator diaphragms open to 20 
the process media that transmit pressure through an in- 
compressible fluid which is carried in suitable capillary 
tubing connected from the remote isolator assembly to 
a sensor in a pressure transmitter. In the food and bev- 
erage processing industries, sanitary process condi- 25 
tions are required and fill fluid for the isolator diaphragm 
and tubing must not be harmful to humans. Thus, if a 
diaphragm ruptures no material harmful to humans con- 
tacts the process media. Of course, suitable fill fluid can 
be any of the fluids known as Generally Recognized As 30 
Safe by the U.S. Federal Department of Agriculture, 
CFR Title 21. 

Pressure transmitters coupled to remote isolator di- 
aphragms provide a reliable means of measuring proc- 
ess pressure while preventing the process medium from 55 
contacting the internal transmitter diaphragm. Accord- 
ingly, remote isolator diaphragms sense the pressure 
characteristics of corrosive process media; process me- 
dia containing suspended solids; viscous process me- 
dia; process media of extreme temperature; sanitary or 40 
aseptic process conditions; and media that must be 
flushed from lines and equipment between processing 
batches. Sanitary processing equipment often consists 
of a processing tank with isolator diaphragms inter- 
posed in the tank wall interior surface. Thus : the isolator 45 
diaphragm contacts the process media and transmits 
pressure signals to manually accessible pressure trans- 
mitters via suitable filled tubing. 

In sanitary processing applications, where contam- 
ination of process media must be avoided, periodically so 
intense sprays of cleaning solutions scour the process 
media containers, including the surfaces of the isolator 
diaphragms exposed to the media, at times resulting in 
failure of the isolator diaphragm, in use, the force of the 
moving spray impacts the exposed isolator diaphragm 55 
surface thereby driving the fill fluid toward the joint or 
seal between the diaphragm and a diaphragm support 
member. Such stress of the diaphragm seal joint may 



cause metal fatigue, and this condition appears more 
likely for sanitary isolator diaphragms than other dia- 
phragm assemblies because most pressure-sensing 
applications involve a substantially equal pressure gra- 
dient over the entire surface of the flexible diaphragm. 
Thus, cleaning systems used in sanitary process indus- 
tries tend to degrade isolator diaphragm performance 
and shorten the effective life of the diaphragm. 

Automated cleaning systems, termed Clean-In- 
Place (CIP) systems, and manual cleaning systems 
used in sanitary processing both create similar degra- 
dation of isolator diaphragm assemblies. CIP and man- 
ual cleaning systems operate by directing streams of - 
cleaning solutions from nozzles at elevated tempera- 
tures and pressures. The spray jets of CIP systems sys- 
tematically move in cycles over the entire exposed - 
processing surface in a controlled manner thereby in- - 
ducing deformation of the isolator diaphragm. Such se- 
vere duty increases maintenance service requirements 
when using the prior art diaphragms. 

SUMMARY OF THE INVENTION 

The present invention comprises an isolator assem- 
bly with a sanitary seal that withstands periodic CIP pro- 
cedures, including use of heated, concentrated, high- 
pressure fluid streams directed against surfaces of the 
seal. The isolator assembly of the present invention uti- 
lizes a diaphragm member joined to a support member 
which has a bounding planar support surface at a first 
elevation around a recess and which support surface 
joins an annular inclined surface leading to the bottom 
surface of the recess. The bottom surface is at a second 
elevation. The bounding surface supports the dia- 
phragm, which has a surface section that mates with 
and overlies the inclined surface. The diaphragm spans 
the recess in the support member to define a fluid cavity 
across the recess which is filled with a substantially non- 
compressible fluid. Pressure acting on the exposed sur- 
faces of the diaphragm deflects the diaphragm about a 
primary diaphragm hinge point at the lower edge of the 
inclined surface and not where the diaphragm is joined 
to the support member at the bounding surface. Control 
of the edge configuration where the diaphragm is sup- 
ported limits stress on the diaphragm seal as well as 
reducing diaphragm distortion and deformation, partic- 
ularly when a concentrated stream of fluid under pres- 
sure impacts the exposed isolator diaphragm surface. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGURE 1 is a reference three dimensional diagram 
showing two pancake-style remote isolator diaphragm 
assemblies attached to a conventional differential pres- 
sure transmitter. 

FIGURE 2 is a partial sectional side view of a prior 
art remote isolator seal diaphragm assembly. 

FIGURE 3 is a partial sectional side view of a prior 
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art remote seal isolator diaphragm assembly during ap- 
plication of a localized pressure gradient. 

FIGURE 4 is a partial sectional side view of the re- 
mote isolator assembly of the present invention. 

FIGURE 5 is a partial sectional side view showing 5 
deformation of the isolator diaphragm of the present in- 
vention during application of localized stress. 

FIGURE 6 is a further enlarged sectional side view 
of an edge portion of the remote isolator assembly of 
the present invention. io 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The elements illustrated in the accompanying fig- is 
ures are not drawn to scale but rather are exaggerated 
to highlight the salient features of the subject matter 
therein. Likewise, numerals denote similar elements 
contained in the figures for ease of reference. 

Referring now to the figures, Figure 1 shows iden- 20 
tical remote seal isolator assemblies 12 each having an 
exposed surface 9 of an isolator diaphragm 10 for sens- 
ing pressure. An outer peripheral edge of each dia- 
phragm 10 seals on the edge of support member 16, 
forming a cavity 21 therebetween, as shown in Figure 25 
2. Fluid conduits 15 connect fluid-filled chambers 
formed by diaphragm 10 to a suitable pressure trans- 
mitter 14. The isolator pressure transmitter 14 may be 
directly coupled to the isolator assemblies 1 2 or remote- 
ly coupled with suitable tubing, as shown in Figure 1 . In 30 
both cases, displacement of the diaphragm 10 transmits 
pressure signals from the remote isolator diaphragm to 
a sensing diaphragm disposed within pressure transmit- 
ter 1 4 via movement of fill fluid that occupies the cavity 
between diaphragm 10 and its support member 16 and 35 
fills the conduits 15. 

Figure 2 illustrates a prior art remote seal isolator 
diaphragm 10, attached as at 18 along a seal line at the 
perimeter of a support 16 and located substantially in 
the same plane as the support member surface 22. In 40 
the embodiment shown, attachment seal line 18 com- 
prises a conventional tungsten inert gas (TIG) weld that 
provides a fluid tight seal for the diaphragm 10 around 
the perimeter of fluid-filled cavity 21 . 

Figure 3 schematically shows the prior art remote *s 
seal isolator assembly in cross section during applica- 
tion of a localized high intensity spray from a nozzle as 
denoted by arrows 17. Distortion of diaphragm 10 oc- 
curs as a result of displacement of the substantially in- 
compressible isolator fill fluid disposed in cavity 21 be- so 
tween diaphragm 10 and surface 22 of support 16. Ac- 
cordingly, such distortion of diaphragm 10 generates a 
primary diaphragm hinge line 1 9 near the attachment at 
18 at the edge of diaphragm 10, and the diaphragm is 
highly stressed as the bulging fluid deforms diaphragm 55 
10. The spray 17 pulses and is moved to different loca- 
tions, resulting in fatigue loading of the diaphragm 10. 

Figure 4 shows a remote seal assembly 23 made 



according to the present invention. Bonding media or 
material 24 secures a peripheral edge portion of flexible 
isolator diaphragm 13 to support member 16A over a 
relatively large annular bonding support surface 26 on 
the support member 16A. An interior edge 27 cf support 
surface 26 joins an annular (part conical) inclined sur- 
face 30. Inclined surface 30 tapers downwardly to and 
joins a second central surface 29 of support 16A at a 
second elevation forming a bottom of a recess 32. The 
surface 29 is covered by diaphragm 13. Diaphragm 13 
and the second surface 29 form an isolator chamber 34 
filled with a desired quantity of non-compressible fluid. 
Diaphragm 13 includes an annular inclined wall section 
28 similar in contour and shape to annular inclined sur- 
face 30 and a center, interior flexible portion 38 (ex- 
posed to the process media) integrally joined to the wall 
section 28. Surface 30, formed in support member 16 A, 
is straight in cross section and preferably inclined at 
about 35° from a plane parallel to the support surface 
26, as shown in Figure 5. Stated another way, this part 
conical surface is formed at a cone angle of about 55° 
from a vertical axis of support surface 26. 

In a preferred mode, bonding material 24 comprises 
a braze material to form a fluid-tight brazed bond be- 
tween support surface 26 and the peripheral edge por- 
tion cf the diaphragm 13. Annular groove 31 formed in 
support 1 6A and opening to support surface 26 receives 
preformed wire braze material prior to bonding the ma- 
terial as shown in dotted lines in Figure 6. When the di- 
aphragm 1 3 is placed over the surface 26 and the dia- 
phragm and support 1 6A are heated, the braze material 
in groove 31 migrates from the groove 31 to bond sur- 
face 26 in the facing surface portion of diaphragm 13 to 
form a fluid-tight seal over substantially the entire area 
of bonding surface 26. The support 1 6A can be inverted 
during heating. The preferred braze material comprises 
an alloy of approximately B2% gold and 18% nickel pre- 
formed into wire form, but suitable braze alloys that ex- 
hibit a bonding temperature of less than 1000 degrees 
Celsius are acceptable for the present invention. 

Figure 5 illustrates the dynamics of the remote seal 
assembly 23 of the present invention during application 
of high pressure cleaning solutions (i.e., CIP system) 
denoted by arrows 33, which solutions usually are ap- 
plied with a nozzle. Fluid under pressure shown by ar- 
rows 33 emitted from a nozzle generally impacts a por- 
tion of diaphragm 13 at an angle for cleaning sanitary 
surfaces and acts to tend to push the non-compressible 
fluid toward one side of the cavity 34. In the preferred 
mode, annular wall section 28 of diaphragm 1 3 defines 
an acute angle equal to the angle of wall 30 relative to 
the bonding support surface 26. 

Also in the preferred mode, the surface 29 is re- 
cessed or offset approximately 0.762 to 1 .27mm (.030-. 
050 inches) relative to the substantially planar support 
surface 26, as shown by arrow 40 in Figure 6. In the 
preferred mode, the primary diaphragm hinge line dur- 
ing deflection is along a line 35 at the junction of the 
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lower edge of annular inclined wall section 28, and cent- 
er interior wall 38, so that upon application of localized 
high pressure spray force as shown by arrows 33, dia- 
phragm 1 3 will distort and essentially moves toward and 
into contact with surface 30 at the hinge region for dia- 5 
phragm 13. The center interior portion 38 bulges up as 
shown in dotted lines in Figure 6. The hinge line 35 for 
the center interior portion 38 is near the bottom of the 
inclined wall section 28 and not at the perimeter of tne 
diaphragm 1 3 nor at the inner edge 27 of bonding area 10 
26. The diaphragm shifts or moves close to surface 3C 
near hinge line 35 and tends to restrict the space at the 
edge of wall 30 so the fluid in cavity 34 does not tend to 
flow up between surface 30 and diaphragm section 28. 
Thus, the substantially incompressible fill fluid in cavity is 
34 does not cause swelling and flexing of diaphragm 1 3 
adjacent the bonding media 24. The stresses caused by 
the high pressure cleaning spray 33 is concentrated at 
the lower end of annular inclined surface 30 of support 
member 16A. The present invention is most useful in 20 
applications where CIP or manual cleaning systems, are 
employed which result in substantially unequal pressure 
gradients moving across the exposed surface of the 
flexible diaphragm 1 3. 

The preferred bonding method starts with the dia- 2s 
phragm member 1 3 being substantially planar so it ex- 
tends along the plane of support surface 26 initially, so 
that during heating for brazing, the braze material flows 
or migrates between the surface 26 and the mating sur- 
face of the diaphragm 1 3, but stops at interior edge 27 30 2. 
due to the relatively large, abrupt opening formed by the 
inclined surface 30 of support 16 A. Then, after the 
brazed assembly cools, pressure is exerted substantial- 
ly normal to the surface of diaphragm 1 3 so that the di- 3. 
aphragm 13 is deformed against surface 29 of the re- 3S 
cess 32 and closely approximates the configuration of 
surfaces 29 and 30 of support member 16A. Following 
the bonding step, the fluid-tight cavity 34 between sup- 
port 1 6A and diaphragm 1 3 is charged with substantially 4. 
incompressible fill fluid. The surface 29 and formed di- 40 
aphragm 13 have annular corrugations, as shown. 

Although the present invention has been described 
with referenced to preferred embodiments, workers 
skilled in the art will recognize that changes may be 5. 
made in form and detail without departing from the 45 
scope of the invention. For example, the present inven- 
tion provides equal utility in pancake, flangemount, ex- 6. 
tended diaphragm, and threaded seal configurations, ei- 
ther remotely or closely coupled to a suitable pressure 
transmitter, as desired by a particular application. so 

Claims -7 



A pressure sensitive remote isolator diaphragm as- 
sembly (23) for use in sanitary processing applica- 
tions where high intensity fluid cleaning systems are 
employed in the assembly, comprising: 



55 



an isolator support member (16A) and a thin 
flexible isolator diaphragm (13) connected 
thereto forming a cavity therebetween; 
a tube (1 5) connected to an aperture of the sup- 
port member (16A) and leading to a pressure 
sensor and forming an enclosed fluid tight cav- 
ity (34) between the diaphragm (13) and the 
support member (16A); and 
a non-compressible fluid within the fluid-tight 
cavity (34), for communicating movement of the 
diaphragm (13) through the tube to the con- 
nected pressure sensor; and 

characterized in that 

the support member (16A) has a planar outer 
periphery area (26), a recessed interior surface 
portion (29) with an annular inclined surface 
(30) therebetween and wherein the aperture is 
formed in the recessed interior portion; and " 
the thin flexible isolator diaphragm (13) has a 
peripheral portion sealingly bonded to the pla- 
nar surface (26) of the support member (16A) 
and has a recessed flexible interior portion (38) 
and an annular inclined section (28) between 
the peripheral portion and the interior portion 
overlying the recessed interior surface (29) por- 
tion of the support member (16A); 

The assembly of claim 1, wherein the annular in- 
clined surface (30) is conical and is straight in cross 
section. 

The assembly of claim 2, wherein the inclined sur- 
face (30) is inclined at an acute angle of substan- 
tially 35 degrees relative to the planar outer periph- 
ery area (26) of the support member. 

The assembly of claim 2, including substantially 
identical annular ridges formed in the recessed area 
(32) of the support member (1 6A) and the recessed 
interior portion (38) of the isolator diaphragm (13). 

The assembly of claim 1 , wherein the tube compris- 
es capillary tubing. 

The assembly of claim 1 , wherein the interior por- 
tion (29) of the isolator diaphragm is recessed sub- 
stantially between 0.762 and 1.27mm (0.030 and 
0.050 inches) from the periphery portion of the dia- 
phragm. 

A pressure responsive remote seal apparatus for 
use in sanitary processing of process media where 
clean-in-place pressure cleaning systems are em- 
ployed, the apparatus comprising: 

a support member (16A) and a flexible isolator 



4 



EP 0 695 418 B1 



diaphragm (1 3) secured together to form a flu- 
id-tight cavity (34); 

a non-compressible fluid disposed within the 
fluid-tight cavity (34) for transmitting pressure 
changes caused by deflection of the flexible di- s 
aphragm (13), which fluid comprises a fluid ma- 
terial generally recognized as safe in the sani- 
tary processing industry; and 
a sealed passageway for conducting the fluid 
therethrough to a pressure sensor during de- 10 
flection of the flexible diaphragm; 

characterized in that 

the support member (1 6A) has an elevated pla- '5 
nar annular area (26) for supporting the dia- 
phragm (1 3) and a recessed area (32) compris- 
ing a center surface (29)offset from the planar 
annular area (26), and having an inclined sur- 
face (30) between the annular area (26) and the 20 
offset center surface (29); 
the flexible diaphragm (13) has a recessed in- 
terior surface area (38), an elevated annular 
planar periphery area and an inclined wall por- 
tion (28) between the planar periphery area and 25 
the interior surface area (38) to generally con- 
form to the recessed area (32) of the support 
member (16A); and 

a bonding material (24) for securing the support 
member (16A) elevated planar annular area 30 
(26) to the diaphragm planar periphery area 
over substantially the entire surface of the ele- 
vated planar annular area (26) of the support 
member thus forming the fluid-tight cavity (34) 
between the diaphragm (1 3) and the recessed 35 
center surface (29) and inclined surface (30) of 
the support member (16A). 

The assembly of claim 7, including the inclined sur- 
face (30) formed at an angle such that forces on the 40 
diaphragm (1 3) cause flexing of the diaphragm (1 3) 
primarily at the junction between the inclined wall 
portion (28) and the interior surface area (38) of the 
diaphragm (13). 

45 

The assembly of claim 7, wherein the inclined sur- 
face (30) and inclined wall portion (28) are at an an- 
gle relative to the recessed interior surface (38), 
such that upon deflection of the diaphragm re- 
cessed interior surface area (38) tending to urge the so 
incompressible fluid toward the inclined surface 
(30), the junction between the recessed interior sur- 
face area (38) and the inclined wall portion (28) of 
the diaphragm (13) is urged toward the inclined sur- 
face (30) of the support member (16A) to restrict 55 
passage of fluid along the inclined surface (30) to- 
ward the planar annular area (26). 



Patentanspruche 

1 . Druckempfindliche Fern-lsolatormembran-Bau- 
gruppe (23) zur Verwendung in Hygiene-Verarbei- 
tungsanwendungen, bei denen Systeme mit einer 
Fluidreinigung mit hoher Intensitat in der Baugrup- 
pe verwendet werden, die aufweist: 

ein Isolator-Halteteil (16A) und eine dunne, fle- 
xible Isolatormembran (13), die mit diesem ver- 
bunden ist, wobei ein Hohlraum zwischen ih- 
nen ausgebildet ist; 

ein Rohr (1 5), das mit einer Offnung des Halte- 
teils (1 6A); verbunden ist und zu einem Druck- 
sensor fuhrt und einen eingeschlossenen fluid- 
dichten Hohlraum (34) zwischen der Membran 
(1 3) und dem Halteteil (16A) ausbildet; und ein 
inkompressibles Fluid innerhalb des fluiddich- 
ten Hohlraums (34) zum Obertragen einer Be- 
wegung der Membran (13) durch das Rohr zu 
dem verbundenen Drucksensor, und 

dadurch gekennzeichnet, 

daB das Halteteil (16A) ein planares auBeres 
Randgebiet (26), einen vertieften inneren 
Oberflachenabschnitt (29) mit einer ringforrni- 
gen, geneigten Oberflache (30) zwischen ihnen 
hat, wobei die Offnung in dem vertieften, inne- 
ren Abschnitt ausgebildet ist; und 
daB die dunne, flexible Isolatormembran (13) 
einen peripheren Abschnitt, der abdichtend mit 
der planaren Oberflache (26) des Halteteils 
(16A) verbunden ist, und einen Vertieften, fle- 
xiblen, inneren Abschnitt (3B) und einen ring- 
formigen, geneigten Abschnitt (28) zwischen 
dem peripheren Abschnittund dem inneren 
Abachnitt hat, der uber dem vertieften, inneren 
Oberflachen-Abschnitt (29) des Halteteils 
(16A) liegt. 

2. Baugruppe des Anspruchs 1 , worin die ringformiqe, 
geneigte Oberflache (30) konisch ist und im Quer- 
schnitt gerade ist. 

3. Baugruppe des Anspruchs 2, worin die geneigte 
Oberflache (30) mit einem spitzen Winkel von im 
wesentlichen 35° relativ zum planaren, auBeren 
Randgebiet (26) des Halteteiles geneigt ist. 

4. Baugruppe des Anspruchs 2, die im wesentlichen 
identische, ringformige Grate enthalt, die in dem 
vertieften Gebiet (32) des Halteteils (16A) und den 
vertieften, inneren Abschnitt (3B) der Isolatormem- 
bran (13) ausgebildet sind. 

5. Baugruppe des Anspruchs 1 , worin das Rohr Kapil- 
lar-Roh- bzw. Schlauchmittel umfaBt. 
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6. Baugruppe des Anspruchs 1 , worin der innere Ab- 
schnitt (29) der Isolatormembran im wesentlichen 
zwischen 0,762 und 1,27 mm (0,030 - 0,050 Zoll) 
von dem peripheren Abschnitt der Membran aus 
vertieft ist. 5 

7. Druckreaktive Fern-Abdichtungsvorrichtung zur 
Verwendung bei der Hygieneverarbeitung von Pro- 
zeBmedien, bei denen vorort-Reinigung-Druckrei- 
nigungssysteme verwendet werden, wobei die Vor- io 
richtung aufweist: 

ein Halteteil (16A) und eine flexible Isolator- 
membran (13), die aneinander gesichert sind, 
urn einen fluiddichten Hohlraum (34) auszubil- is 
den; 

ein inkompressibles Fluid, das innerhalb des 
fluiddichten Hohlraums (34) angeordnet ist, 
zum Ubertragen von Druckanderungen, die 
durch eine Auslenkung der flexibien Membran 20 
(13) verursacht werden, wobei das Fluid ein 
Fluidmaterial umfaBt, das im allgemeinen als 
sicher in der Hygiene-Verarbeitungsindustrie 
anerkannt ist; und einen abgedichteten Durch- 
gang zum Leiten des Fluids zu einem Druck- 25 
sensor wahrend der Auslenkung der flexibien 
Membran; dadurch gekennzeichnet, 
daB das Halteteil (16A) ein erhohtes, planares, 
ringformiges Gebiet (26) zum Halten bzw. Tra- 
gen der Membran (1 3) und ein vertieftes Gebiet 30 
(32) hat, das eine zentrale Oberflache (29), die 
gegenuber dem planaren, ringformigen Gebiet 
(26) versetzt ist, und eine geneigte Oberflache 
(30) zwischen dem ringformigen Gebiet (26) 
und der versetzten, zentralen Oberflache (29) 3S 
hat; 

daB die flexible Membran (1 3) ein vertieftes, in- 
neres Obeflachengebiet (38), ein erhohtes 
ringformiges, ebenes Peripheriegebiet und ei- 
nen geneigten Wandabschnitt (28) zwischen 40 
dem planaren Peripheriegebiet und dem inne- 
ren Oberflachengebiet (38) hat, urn allgemein 
an das vertiefte Gebiet (32) des Halteteils (1 6 A) 
angepalat zu sein; und daB ein Verbindungs- 
material (24) zum Sichern des erhohten, plana- 45 
ren, ringformigen Gebiets (26) des Halteteils 
(16A) an dem planaren Peripheriegebiet der 
Membran uber im wesentlichen der gesamten 
Oberflache des erhohten planaren, ringformi- 
gen Gebiets (26) des Halteteils vorgesehen ist, so 
damit der fluiddichte Hohlraum (34) zwischen 
der Membran (1 3) und der vertieften, zentralen 
Oberflache (29) und der geneigten Oberflache 
(30) des Halteteils (16A) ausgebildet ist. 

55 

8. Baugruppe des Anspruchs 7, die die geneigte ober- 
flache (30) enthalt, welche mit einem Winkel derart 
ausgebildet ist, daB Krafte an der Membran (1 3) ein 



Auslenken der Membran (13) primar am Obergang 
zwischen dem geneigten Wandabschnitt (28) und 
dem inneren Oberflachengebiet (3B) der Membran 
(13) verursachen. 

9. Baugruppe des Anspruchs 7, worin die geneigte 
Oberflache (30) und der geneigte wandabschnitt 
(28) bei einem winkel reiativ zur vertieften inneren 
Oberflache (38) sind, so daB bei der Auslenkung 
der Membran das vertiefte innere Oberflachenge- 
biet (38) dazu neigt, das inkompressible Fluid in 
Richtung der geneigten Oberflache (30) zu dran- 
gen, wobei der Obergang zwischen dem vertieften 
inneren Oberflachengebiet (38) und dem geneigten 
Wandabschnitt (28) der Membran (1 3) in Richtung 
der geneigten Oberflache (30) des Halteteils (16A) 
gezwungen wird, urn einen Durchgang des Fluids 
entlang der geneigten Oberflache (30) in Richtung 
des planaren, ringformigen Gebiets (26) einzu- 
schranken. 



Revendications 

1. Ensemble de diaphragme isolant situe a distance 
(23), sensible a la pression, destine a etre utilise 
dans des applications de traitement sanitaire ou 
des systemes de nettoyage de fluide haute intensite 
sont utilises dans I'ensemble, comportant : 

un element de support isojant (1 6 A) et un mince 
diaphragme isolant flexible (13) reiie a celui-ci 
en formant une cavite entre eux, 
un tube (15) connecte a une ouverture de I'ele- 
ment de support (16A) et aboutissant a un de- 
tecteur de pression et formant une cavite etan- 
che aux fluides fermee (34) entre le diaphrag- 
me (13) et ('element de support (16A), et 
un fluide incompressible situe dans la cavite 
etanche aux fluides (34), destine a communi- 
quer le mouvement du diaphragme (1 3) a tra- 
vers le tube au detecteur de pression connecte, 
et caracterise en ce que 
I'element de support (16A) a une surface peri- 
pherique exterieure plane (26), une partie de 
surface interieure en creux (29), une surface 
annulaire inclinee (30) etant situee entre celles- 
ci et dans lequel I'ouverture est formee dans la 
partie interieure en creux, et 
le diaphragme isolant flexible mince (1 3) a une 
partie peripherique fixee de maniere etanche 
sur la surface plane (26) de I'element de sup- 
port (16A) et a une partie interieure flexible en 
creux (3B) et un troncon annulaire incline (28) 
situe entre la partie peripherique et la partie in- 
terieure recouvrant la partie de surface inte- 
rieure en creux (29) de I'element de support 
(16A). 
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2. Ensemble selon la revendication 1, dans lequel la 
surface annulaire inclinee (30) est conique et est 
rectiligne en coupe. 

3. Ensemble selon la revendication 2, dans lequel la s 
surface inclinee (30) est inclinee selon un angle 
aigu d'approximativement 35 degres par rapport a 

la surface peripherique exterieure plane (26) de 
I'element de support. 

10 

4. Ensemble selon la revendication 2, comportant des 
cretes annulaires formees pratiquement identiques 
formes dans la surface en creux (32) de I'element 
de support (1 6 A) et la partie interieure en creux (38) 

du diaphragme isolant (13). 75 

5. Ensemble selon la revendication 1, dans lequel le 
tube est constitue d'un tube capillaire. 

6. Ensemble selon la revendication 1, dans lequel la 20 
partie interieure (29) du diaphragme isolant forme 

un creux pratiquement situe entre 0,762 et 1 ,27 mm 
'(0,030 et 0,050 pouce) a partir de la partie periphe- 
rique du diaphragme. 

25 

7. Dispositif etanche situe a distance, sensible a une 
pression, destine a etre utilise dans un traitement 
sanitaire de milieu de traitement ou des systemes 
de nettoyage sous pression nettoyant sur place 
sont utilises, I'appareil comportant : so 

un element de support (16A) et un diaphragme 
isolant flexible (1 3) fixe sur celui-ci pour former 
une cavite etanche aux fluides (34), 
un fluide incompressible dispose dans la cavite 35 
etanche aux fluides (34) pour transmettre les 
changements de pression provoques par la de- 
formation du diaphragme flexible (13), lequel 
fluide est constitue d'un materiau fluide recon- 
nu de maniere generate comme etant sur dans 40 
I'industrie du traitement sanitaire, et 
un passage rendu etanche pour conduire le flui- 
de a travers celui-ci vers un detecteur de pres- 
sion pendant une deformation du diaphragme 
flexible, caracterise en ce que 45 
I'element de support (16A) a une zone annulai- 
re plane surelevee (26) destinee a supporter le 
diaphragme (13) et une zone en creux (32) 
comportant une surface centrale (29) decaiee 
de la zone annulaire plane (26), et comporte so 
une surface inclinee (30) situee entre la zone 
annulaire (26) et la surface centrale decaiee 
(29), le diaphragme flexible (1 3) a une zone de 
surface interieure en creux (38), une zone pe- 
ripherique plane annulaire surelevee et une 55 
partie de paroi inclinee (28) situee entre la zone 
peripherique plane et la zone de surface inte- 
rieure (3B) pour se conformer de maniere ge- 
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nerale a la zone en creux (32) de I'element de 
support (16A), et 

un materiau de fixation (24) destine a fixer la 
zone annulaire plane surelevee (26) de I'ele- 
ment de support (16A) sur une zone peripheri- 
que plane du diaphragme, sur pratiquement 
toute la surface de la zone annulaire plane su- 
relevee (26) de I'element de support, en for- 
mant ainsi la cavite etanche aux fluides (34) en- 
tre le diaphragme (1 3) et la surface centrale en 
creux (29) et la surface inclinee (30) de I'ele- 
ment de support (16A). 

8. Ensemble selon la revendication 7, comportant la 
surface inclinee (30) formee selon un angle tel que 
les forces exercees sur le diaphragme (13) entrat- 
nent une deformation du diaphragme (1 3) principa- 
lement au niveau de la jonction entre la partie de 
paroi inclinee (28) et la zone de surface interieure 
(3B) du diaphragme (13). 

9. Ensemble selon la revendication 7, dans lequel la 
surface inclinee (30) et la partie de paroi inclinee 
(28) forment un angle par rapport a la surface inte- 
rieure en creux (38), de sorte que lors d'une defor- 
mation du diaphragme la zone (38) de surface inte- 
rieure en creux tende a repousser le fluide incom- 
pressible en direction de la surface inclinee (30), la 
jonction entre la zone de surface interieure en creux 
(38) et la partie de paroi inclinee (28) du diaphrag- 
me (13) est repoussee en direction de la surface 
inclinee (30) de I'element de support (16A) pour li- 
miter le passage de fluide le long de la surface in- 
clinee (30) en direction de la zone annulaire plane 
(26). 
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